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Syncope is a serious but potentially preventable occurrence commonly afflicting the
elderly population. The objectives of this study were to estimate the incidence of syncope
in the community-dwelling elderly population, to identify the clinical risk factors that
predispose some elderly persons to syncope, and to describe situational factors and the
morbidity associated with syncope.
Study participants were members of the Project Safety cohort, representing a
probability sample of non-institutionalized residents of New Haven, Connecticut aged 72
years or older. Age-restricted housing lists and utilities listings were used to generate an
index of community dwellings from which 5,936 households were identified. Baseline
interviews identified 1,436 eligible persons. From this group, 1,103 people were followed
for a syncopal episode for a two year period.
Syncope occurred in 6.3% of the subjects over the two year period. Many diverse
baseline characteristics were associated with an increased risk for syncope including the
presence of several chronic conditions, a history of syncope or dizziness, the use of certain
medications, and impaired functional status. Clinical risk factors independently associated
with syncope included a history of dizziness when rising from the sitting position (adjusted
odds ratio 3.1; 95% confidence interval 1.6, 6.1), a history of syncope in past year (2.4;
1.1, 5.2), the use of glycosides, nitrates and/or calcium channel blockers (2.2; 1.3, 3.7),
slow gait speed (1.5; 0.9, 2.7), and age >78 years (1.5; 0.9, 2.6). Soft tissue injury was
the most often reported injury while fractures were associated with 9.9% of syncopal
events, representing 16% of those episodes associated with some injury.
A multifactorial model for the etiology of syncope appears to best explain the
occurrence of syncope in the elderly population. Therefore, a multidimensional risk
strategy to stratify patients into different risk groups will enable directing risk reduction
practices toward those patients who may most benefit.
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INTRODUCTION
Syncope is a potentially hazardous clinical problem defined as a sudden loss of
consciousness, associated with loss of postural tone, with spontaneous recovery. It can
affect all ages, but appears to be more common in older persons, with an estimated
incidence of 6% in the institutionalized elderly population with a recurrence rate of 30%.
1
The frequency of syncope among community elderly persons is unknown as population-
based studies have not yet been reported. Syncopal episodes account for 3% of emergency
room visits and 6% of hospital admissions. Causes range from a response to stressful
stimuli to an acute manifestation of pneumonia, cardiac ischemia or some other serious
illness.2-4 Because of the multitude of potential causes of syncope, even a comprehensive
evaluation of the syncopal patient may uncover no specific etiology.2 Due to a
combination of failure of the patient to recall details surrounding the event, the
multifactorial etiology of many syncopal episodes, the episodic and isolated nature of
syncope, or very stringent diagnostic criteria, up to 50% of syncopal cases will have no
cause identified.5-6 The likelihood of various etiologies depends on a myriad of individual
factors including medical, psychological, and situational predispositions. However, these
factors become even more complicated and less distinct among older persons who
experience a syncopal episode.7
A multifactorial model for the etiology of syncope may best explain many cases of
syncope in the elderly population. Age-related physiological changes as well as disease-
related abnormalities work synergistically to precipitate a decrease in cerebral blood flow to
those parts of the brain subserving consciousness (e.g. Reticular Activating System)
thereby leading to the 5 to 15 seconds of anoxia necessary for loss of consciousness.8 In
addition, these baseline alterations in physiology can cause syncope to be the atypical
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presentation of a disease process.9,10 Among these physiologic changes are alterations in
glucose tolerance and cognition, as well as in cardiovascular, pulmonary, renal, nervous,
and immune functions.11 In addition to physiological changes, the average patient over
age 65 years suffers from 3.5 chronic diseases such as congestive heart failure (CHF),
chronic renal insufficiency, coronary artery disease (CAD), chronic obstructive pulmonary
disease (COPD), diabetes, and extremity arterial and venous insufficiency.10-1215 Over
80% of the non-institutionalized elderly population have at least one chronic condition. The
existing pharmacological modalities used to treat these chronic conditions can themselves
be an added risk for syncope.17 The additive effects of coexisting impairments place the
elderly person in the precarious situation where an additional trivial abnormality may
precipitate a syncopal episode.
Many studies have classified most syncopal episodes into one of three broad
categories: cardiovascular causes, non-cardiovascular causes, and unknown causes.
Frequencies of the different etiologies tend to vary among studies; however, one study of
204 syncopal patients aged 14-90 years revealed 26% of cases were explained by
cardiovascular reasons, 26% of cases by non-cardiovascular reasons, with the remaining
48% of cases due to unknown causes.18 The associated mortality rates were 30%, 12%,
and 6.4%, respectively.18 A later study by the same group compared the etiologies of
syncope in an elderly cohort to a younger cohort. They found that almost twice as many
cases of syncope in the elderly group were due to cardiovascular causes when compared to
the younger group.
19 A brief summary of potential causes of syncope is presented in the
next section.
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CARDIOVASCULAR CAUSES OF SYNCOPE
Pathophysiology
In healthy young persons, there are numerous compensatory mechanisms that
preserve cerebral perfusion at a constant rate. In older individuals, these mechanisms are
often non-functional or compromised, resulting in a disruption of homeostasis. In
response to a transient fall in venous return, the resultant fall in stroke volume stimulates
cardiopulmonary, aortic, and carotid baroreceptors to effect an elevation in sympathetic
outflow to increase heart rate and maintain an adequate cardiac output. However, this
baroreceptor sensitivity decreases with age. In addition, vascular disease, common in old
age, may leave vessels less compliant due to calcification in the vessel wall. Therefore, a
sudden decrease in blood pressure leads to a decreased and, at times, insufficient
cardioaccelerative response. The ensuing decreased cerebral blood flow can result in
syncope. In addition, hypertension, a common finding in the elderly population, increases
the minimum required blood pressure to maintain autoregulation for cerebral perfusion.^
Orthostasis
When changing from a supine to an upright position, 500-700 milliliters of blood
pool in the venous system of the lower extremities activating the homeostatic mechanisms
to counteract the drop in blood pressure. The term orthostatic hypotension refers to a drop
of at least 20mmHg in systolic or lOmmHg in diastolic blood pressure on assumption of
the upright position. Various studies have reported that orthostatic hypotension has a
prevalence of 20% in outpatients over age 65 years and 30% in patients over age 75
years.20-22 Although not all patients with orthostasis will develop syncope, the presence
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of orthostatic hypotension with other chronic conditions may increase the risk for
syncope.^
Orthostasis may result from volume depletion. With age, basal levels of two key
hormones for intravascular volume regulation, renin and aldosterone, are lowered to 30-
50% of previous levels.24 As a result, the kidneys conserve sodium and water less
efficiently. Many elderly people with congestive heart failure or hypertension may be
taking diuretics as part of their medication regimens, thereby exacerbating sodium and fluid
losses. Patients with diabetes may experience an osmotic diuresis as a result of
hyperglycemia. Minor intravascular losses can occur due to vomiting, diarrhea, decreased
oral intake, sodium restriction, bleeding, and third-spacing. In fact, it has been reported
that elderly people experience less thirst in the setting of hyperosmolarity.25 Therefore,
they may be unaware of their bodies' fluid status, and so, are unable to prevent volume
depletion by drinking an adequate amount. Finally, chronic volume depletion can
perpetuate itself by leading to adrenal insufficiency and diabetes insipidus.
Central to blood pressure regulation is the autonomic nervous system.
Traditionally, the absence of cardioacceleration on standing was a clinical feature used to
distinguish orthostasis due to autonomic dysfunction from volume depletion. However,
the blunted responses in the elderly population make this criterion less useful. Autonomic
dysfunction has several proposed etiologies. Pure autonomic failure (idiopathic orthostatic
hypotension) is associated with low basal levels of norepinephrine when supine and no
increase in levels when standing.2^ The Shy-Drager syndrome is associated with
degeneration of neurons in the corticobulbar, corticospinal, extrapyramidal, cerebellar tracts
or intermediolateral columns. Studies have shown that patients with this syndrome have
normal norepinephrine levels but do not exhibit the expected increase in levels when
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standing.^ Autonomic dysfunction has also been reported with Parkinson's disease,
alcohol use, diabetes, amyloidosis, and multiple cerebral infarcts.5,25-27
Reflex Syncope
A common cause of syncope in any age group is the vasovagal reflex. It is often
associated with unpleasant sights, sounds, and smells, pain, fear, fatigue, heat, or hunger
and consists of a biphasic change in circulation.25 The initial response to one of these
external stimuli is an increase in heart rate, blood pressure, total systemic resistance, and
cardiac output. This is then followed by a depressor response originating in
mechanoreceptors in the inferior and posterior walls of the left ventricle. The resultant
increased parasympathetic outflow produces vasodilation, increased blood flow to muscles,
and decreased venous return.28 A prodrome of weakness, diaphoresis, blurred vision,
decreased hearing, nausea, and abdominal discomfort lasting seconds to minutes precedes a
syncopal episode. Although vasodepressor syncope has often been a diagnosis of
exclusion in the past, recent studies of head upright tilt-table testing to evaluate suspected
vaso-vagal syncope may reveal a higher prevalence of this entity than previously
thought.^-31
Five to twenty-five percent of asymptomatic individuals have a condition known as
carotid sinus hypersensitivity (CSH).32 Normally, blood pressure and pulse decrease with
carotid stimulation.33 In patients with CSH, particularly elderly persons, this response can
be exaggerated.34-35 CSH is defined by a greater than 50% sinus slowing or a decrease of
greater than 40mmHg in systolic blood pressure during sinus massage. Three variations
of CSH have been defined. Type I is a cardioinhibitory response reported in 34-74% of
CSH cases and is defined by asystole for more than three seconds with massage.32 It
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manifests as a block at the sino-atrial node (pause) or at the atrio-ventricular node (block)
and can be prevented with atropine.4 Type II is a vasodepressor response defined by a
decrease in systolic blood pressure of at least 50mmHg or 30mmHg with hypotensive
symptoms and accounts for 5-10% of CSH.32 In contrast to type I, type II CSH can be
prevented with epinephrine, not atropine. 19 The third category of CSH is a mixed type.
Atherosclerotic disease, diabetes mellitus, scars, neck tumors, cervical ribs (Klippel Feil
Syndrome), as well as several medications have all been identified as possible risk factors
for CSH. 33,36-38 External pressure on the carotid sinus while shaving, turning the head,
or wearing a tight collar can precipitate a syncopal episode.25 In fact, five to thirty-three
percent of patients with CSH will have syncope (CSS).5-33
Situational Syncope
Alteration in cerebral blood flow may be due to one or a combination of many
different reasons. Situational factors comprise one large category in which the history of
the syncopal episode is crucial to making the diagnosis. Many times the loss of
consciousness is associated with a Valsalva maneuver during micturition, defecation,
swallowing, or coughing resulting in decreased venous return to the heart. Micturition
syncope has been found to be more common in older males having multiple conditions
which may require them to strain while voiding, such as benign prostatic hypertrophy or
prostatic enlargement due to carcinoma. These patients have also been found to be taking
an average of 3.5 medications which could also play a role in increasing baseline sphincter
tension.39.40 Studies of patients with defecation and swallow syncope have found
associations with gastrointestinal disease and cardiovascular disease; however, most cases
remain unexplained.41-42
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Another extensively studied area is post-prandial syncope.43 A study of a nursing
home population revealed 36% of subjects had a decrease in systolic blood pressure of at
least 20mmHg 45 to 60 minutes after a meal, and 2% of these subjects experienced
symptoms of hypotension.44 The proposed mechanism for this phenomenon is likely to be
impaired compensation for pooling of blood in the splanchnic circulation as a result of
decreased norepinephrine levels 45
Cardiac Syncope
As suggested previously, a higher correlation exists between poor outcomes after
syncope due to cardiac causes than non-cardiac causes.46 One study of syncopal patients
that later were admitted to an intensive care unit showed that the one year mortality rate
associated with cardiac-related syncope was more than three times the rate of non-cardiac or
undiagnosed syncope.16 Age-related decreases in chronotropy as the heart loses its
sensitivity to adrenergic stimuli in response to hypoxia, hypercarbia, and exercise have
been described.47 However, although there are a multitude of cardiac causes for syncope,
the etiologies can be separated into two broad categories: obstruction to outflow and
arrhythmias.
Obstruction to cardiac outflow, resulting in lower cerebral blood flow, predisposes
patients to syncope.48 In addition, hypotension and bradycardia as a result of stimulation
of ventricular mechanoreceptors in the setting of high intraventricular pressures further
contributes to the likelihood of a syncopal episode.25 Patients with aortic valve stenosis
(AS) when presenting with syncope have, on average, a three year survival if they remain
without treatment. Syncope after exertion has been reported in up to 42% of cases of
severe AS. Calcific aortic valve lesions causing stenosis are the most common valvular
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lesions in people over the age of 75 years, thereby leading to an increase in the likelihood
of syncope due to Aortic Stenosis in this population.^ Another cardiac lesion obstructing
left ventricular outflow is hypertrophic cardiomyopathy or idiopathic hypertrophic subaortic
stenosis (IHSS). Twenty-five to thirty percent of IHSS cases may present with syncope,
presumably secondary to decreased outflow or tachyarrhythmias.50 Left atrial myxoma
and mitral stenosis are rarer causes of outflow obstruction.
Right ventricular outflow obstruction can similarly result in loss of consciousness.
Syncope has been reported in 10 to 15% of patients with a pulmonary embolus.25 Elderly
patients whose activity is limited, who have had orthopedic surgery for replacement of
joints destroyed by osteoarthritis, or who have vascular disease with intimal injury are at
increased risk for thrombus formation and subsequent embolization. Hypotension and
hypoxia associated with acute right ventricular failure and cor pulmonale are the proposed
mechanisms. Other factors decreasing pulmonary flow may be pulmonic valve stenosis
and primary pulmonary hypertension.51
Acute myocardial ischemia is another common cardiac condition which can at times
present with syncope as the sole symptom without chest pain.3 In one study, five to
twelve percent of elderly people presented with syncope as a result of rhythm disturbances
or pump failure after a myocardial infarction (MI).25
Anothermajor cause of cardiac syncope is a rhythm disturbance. Bradyarrhythmias
and tachyarrhythmias may cause a sudden decrease in cardiac output. Decreased ability to
compensate for sudden hypotension may predispose the elderly to syncope while such
arrhythmias may remain asymptomatic in the young. In addition, cerebral circulation may
be compromised further by transient emboli from a wall thrombus in the setting of atrial
fibrillation. Sick sinus syndrome and ventricular tachyarrhythmias were the most common
arrhythmic causes of syncope in the elderly population, accounting for approximately 22%
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of syncopal cases due to an arrhythmia. 19 Other arrhythmias associated with syncope were
sinus bradycardia, junctional tachycardia, high grade ectopy, and long QT syndromes.52-54
NON-CARDIOVASCULAR CAUSES OF SYNCOPE
Seizures can many times be mistaken for syncopal episodes. The history is usually
key in making the differentiation when an attack is unwitnessed. An aura preceding the
event is common in some types of seizures, as are tongue-biting and incontinence. A
period of post-ictal confusion may also be a consequence of seizure activity. Most seizure
disorders in the elderly have been present for many years. However, new onset seizures
necessitate a work-up for stroke or tumor.
Drug-induced syncope is an important entity in the elderly population.10 Risk
factors for this type of syncope are increased age, multiple medications, and the use of anti
hypertensive agents.55 Alcohol, anti-anxiety and anti-seizure medications have been
associated with a loss of consciousness.5657 As mentioned earlier, diuretics, vasodilators,
and some antidepressive agents are known to produce orthostatic hypotension. Digoxin,
alpha-methyldopa, and beta blockers have been associated with carotid hypersensitivity.
Torsades de pointes and other acquired long QT syndromes causing syncope have also
been associated with some anti-arrhythmic agents.53 Insulin, too, can have a hypotensive
effect lowering both systolic and diastolic pressures. This decrease coincides with falls in
serum glucose but precedes hypoglycemic levels.58
Psychogenic Syncope
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One final broad category of syncope is dependent on psychogenic factors. Anxiety
may precipitate hyperventilation which can decrease cerebral blood flow by up to 40%.59
One study of 72 patients with unexplained syncope showed that panic disorder and
depression were associated with 24% of cases.6o The mechanism whereby panic disorder
results in syncope is not yet known. However, current theories include a hyperventilation-
mediated response and autonomic dysfunction leading to an exaggerated sympathetic
response to changes in posture or the Valsalva maneuver.61 In depression, there are
significant disturbances in central and peripheral catecholamine activity, specifically an
increased alpha-2 sensitivity and decreased beta sensitivity.6
2, 63 In addition,
hypercortisolemia may be related to the increased catecholamine activity.64
PREDICTORS AND COMPLICATIONS
Although the mortality of a syncopal episode is determined largely by the etiology,
the loss of postural tone causing a fall is responsible for much of the morbidity. In one
report, syncope was the concurrent diagnosis associated with 16% of fall injuries.65 Risk
for major injury increases in falls associated with a loss of consciousness when compared
to nonsyncopal falls.66 However, there have not been any studies to date looking at
injuries due to syncope.
&
Much of the research that has been conducted on syncope in elderly persons has
been limited to describing the underlying conditions leading to syncope. As a result,
different strategies to accurately diagnose the etiology of a syncopal episode have been
devised. However, because of the high morbidity associated with syncope and its related
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falls in the elderly population, it is important to try and identify patients at risk for syncope
before the syncopal episode occurs. Although many of the etiologies of syncope are
known, the factors that determine which individuals are at a greater risk for syncope are not
well appreciated. Lipsitz conducted a study on institutionalized elderly people to examine
clinical factors predisposing to syncope.1-67 He found that syncope patients were more
likely to receive insulin therapy and suffer from CAD, aortic stenosis, orthostatic
hypotension, or some functional impairment. Syncope patients were more likely to have
two or more coexistent factors.
Studies on syncope in elderly patients have been limited for the most part to the
elderly population living in nursing homes and community elderly persons who sought
treatment after the syncopal event. However, subjects in extended care facilities are usually
more frail and live in a simplified environment compared to their counterparts living in the
community. Therefore, these results cannot be extrapolated to include the community-
dwelling elderly population. In addition, elderly persons seeking medical care after a
syncopal episode very often have an associated injury which serves as the precipitating
factor in attaining treatment. Therefore, those persons who experience a syncopal event
without any injury usually go without any medical attention. This makes it very difficult to
estimate the prevalence of syncope in the general community elderly population. Given the
broad scope of disorders reported with syncope and the high morbidity associated with
syncopal episodes and the related falls, specific predictors must be delineated to identify
those patients who are at risk for suffering a syncopal episode. This study attempts to
identify predictors of syncope in non-institutionalized elderly persons. Since the subjects
for this study were members of a representative cohort from community-living elderly
persons, results obtained in this study may provide missing information about syncope in
the general geriatric population. The identification of factors associated with experiencing a
syncopal event will help target preventive efforts at the subgroup of elderly persons at risk.
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SPECIFIC AIMS AND HYPOTHESIS
The specific aims of this study are to: (1) estimate the incidence of syncope in a
community dwelling elderly population; (2) identify the clinical risk factors that predispose
some elderly persons to syncope; (3) describe situational factors present at the time of
syncopal events; and (4) describe the morbidity associated with syncope.
As reported earlier, many age-related physiological changes in addition to the
presence of an increasing number of pathological chronic conditions leave elderly persons
more frail and possibly more susceptible to syncope. We hypothesize that it is the
combination ofmultiple chronic conditions which predispose elderly persons to syncopal
episodes. These episodes are then precipitated by one or more acute processes, and
perhaps, the severity of acute insults necessary for syncope is actually a function of the
number of chronic factors present
— the greater the number of clinical risk factors present,
the fewer the number or severity of acute processes necessary to reach the threshold for a
syncopal event to occur. In the present study, we test only the first part of this hypothesis,
that is, that the greater the number of clinical risk factors possessed, the greater the risk of




The participants of this study were members of the Project Safety cohort who
represented a probability sample of non-institutionalized residents of New Haven,
Connecticut aged 72 years or older at the time of enrollment. The assembly of this group
was previously published.68 The sampling technique was based on the methods used to
establish the New Haven Established Populations for Epidemiologic Studies of the Elderly
(EPESE) cohort. 69 First, all 2,483 age-restricted, housing units for the elderly were
censused if not occupied by persons enrolled in the EPESE cohort. Second, utilities
listings were used to generate a nearly complete index of community houses and apartment
buildings. These non-age-restricted domiciles were sampled by selecting every sixty-
second unit and specifying the next 12 addresses as a cluster to be used in the study. As a
result, 5,936 households were identified. From October 1989 through August 1990,
baseline interviews identified 1,436 persons at least 72 years of age, making them eligible
for the study. Only 3% (44) were thought to be ineligible because they fit one or more of
the following criteria: (1) did not speak English, Spanish, or Italian; (2) were unable to
follow simple commands; or (3) were not ambulatory within their household. Oral consent
was obtained from 79% of eligible persons.These 1,103 persons were enrolled in the
Project Safety cohort.
BASELINE DATA
All cohort members underwent baseline interviews and assessments carried out by a
trained research nurse in their homes. Demographic data included age, gender, race,
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marital status, education, income, and household composition. Health behavior, attitudes
and beliefs about health, fall history, syncope history, psychosocial, medical, and
functional data were also obtained at the same time. Data on chronic medical conditions,
specifically, myocardial infarction, stroke, cancer, diabetes mellitus, arthritis, and
Parkinson's disease were determined by self-report. In addition, participants were asked
about overnight hospitalizations in the past year. Medications were recorded directly from
the subjects' bottles and containers. Categories of interest in the present study included
antidepressants, antipsychotics, anxiolytics, analgesics, antidiabetic agents, cardiac
glycosides, beta-adrenergic blockers, diuretics, vasodilators, and other hypotensive agents.
Ability to perform basic and instrumental activities of daily living with or without human
help was determined using questions previously reported.70-72 A modification of the Yale
Physical Activity Survey was used to assess higher level physical activity.73 The number
of blocks subjects reported walking on a typical day was a primary indicator of physical
activity. In addition, participants were asked about the frequency and distance they had
ventured from their home in the two weeks prior to enrollment.74 Mental status was
assessed with the Folstein Mini-Mental Status Examination.-^ The Center for
Epidemiologic Study-Depression (CES-D) scale was administered to quantify depressive
symptoms.76 General anxiety was assessed with the Spielberger State-Trait Anxiety
Inventory (STAI).77 Postural blood pressure was tested with a mercury sphygmometer
five minutes after lying, immediately upon standing, and after two minutes of standing. A
history of dizziness in the two months prior to enrollment was ascertained as well as the
situations that either brought on or exacerbated these dizzy episodes. These included
changes to the standing position from sitting or lying, after a meal, turning of the head, or
turning of the body. Alcohol use was assessed using a standard questionnaire that
ascertained frequency and amount of consumption."^ Timed physical performance testing
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included foot taps, timed chair stands, timed usual pace walk, timed rapid pace walk, and
timed hand signature. These baseline data were considered to be potential clinical risk
factors associated with syncope.
During the baseline interview, a proxy was identified to complete the baseline
interview if the interviewer questioned the subject's reliability. In addition, this person
would serve as a contact if follow-up was needed.
FOLLOW-UP AND OUTCOME
At enrollment, a two year fall calendar was provided to each participant. The
calendar consisted of tear-off, self-addressed, metered postcards mounted on a cardboard
backing with a magnet For each month in the two year period, an "F" designating "fall" or
an "N" designating "no fall" was placed in each dated square. A fall was defined as
"unintentionally coming to rest on the ground or floor". The last day of each monthly card
calendar was stamped with a reminder to mail the completed card. This method results in a
more thorough and reliable follow-up when compared to a method based on long-term
memoryJ9 In addition, an interview similar to that carried out at baseline was conducted
after one year.
Subjects were contacted by telephone on the 10th day of each month if (1) no card
was received, (2) the card was completed incorrectly, or (3) any falls had been reported for
the previous month. During the follow-up telephone interviews, participants were
questioned about circumstances surrounding the fall. Syncope was defined for this study as
a positive response to the question: "Did you pass out, black out or lose consciousness?".
Subjects were asked during the follow-up interview in an open-ended question why they
believed they passed out. They were also asked in a separate question what they were
doing at the time of their syncopal episode. Questions concerning any acute illnesses, the
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location of the fall, and medications taken within eight hours of the fall were also asked. In
addition, subjects were questioned about any injuries incurred and any medical attention
sought or provided. Proxies were contacted if the subject could not be reached after five
attempts in one week or if they appeared confused or unreliable. Follow-up of participants
has been 99% using this method.
STATISTICAL ANALYSIS
Baseline demographic characteristics were calculated by outcome group.
Descriptive statistics were determined, including frequencies and proportions for
categorical variables in addition to means and standard deviations for continuous variables.
The Student's t-test was used to determine mean differences in continuous variables for the
subjects with a syncopal episode versus those without a syncopal episode. The continuous
variables were then converted to categorical variables by one of two methods: (1) some
variables were divided into two groups at a pre-established point (such as with the Mini-
Mental Status Score and the Center for Epidemiologic Studies
-
Depression Score)
according to a clinical standard when available; or (2) the distributions of the remaining
variables among quartiles were examined and each variable was divided into two groups
only if there were two obvious levels of risk. Next, relative risks and 95% confidence
intervals for the association of each predictor variable with the risk of a syncopal episode
during two years of follow-up were calculated. Associations were analyzed by the chi-
square test when marginal frequencies were all greater than 5 and by the Fisher-Irwin Exact
test when a marginal frequency was less than 5.
Multivariate logistic regression analysis was used to identify independent risk
factors that predicted a syncopal episode among the participants. Several criteria
determined the selection of the initial variables for entry into the model. The bivariate
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associations were used to select potential clinical risk factors. A P- value of at least 0.20
was necessary for inclusion. In order to avoid collinearity, variables could not be highly
correlated with each other (r<0.3). When two potential risk factors were correlated with
one another, the one determined more clinically relevant was retained or a new variable
representing a combination of the individual variables was created for inclusion in the
model. Outcome was defined as syncope/no syncope while baseline characteristics
significant in bivariate analyses were incorporated in a step-wise fashion, using a
significance entry level of 0.20 and a significance retention level of 0.05. The relative risks
were estimated by modeling the log of the outcome probabilities as a linear function of the
covariates.
Descriptive statistics were calculated for the situational data for each syncopal
episode, including frequencies and proportions.
CONTRIBUTORS
This study is one of several studies based on data from Project Safety. Many
people contributed to the collection and management of this data under the direction of
project director Joanne McGloin. Data collection was done by the following people:
Jennifer Bloomgarden, RN; Paula Clark, RN; Sandra Ginter, RN; Bernice Hubert, RN;
Alice vanWie; and KarenWu, RN. Data entry and data management were done byWanda
Carr and Janett Nabors, respectively. Data analysis for Project Safety was done by
Elizabeth Claus, Ph.D., John Doucette, Ph.D., andWen-Liang Liu.
Janett Nabors and John Doucette worked with the author to create the database used
specifically in this study. Finally, the data analyses for this study were performed by the
author under the guidance of John Doucette andMary E. Tinetti, M.D.
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RESULTS
The average age (±SD) of the cohort of 1,103 subjects was 79.60±5.24 years with
a range of 72 to 98 years; 72.9 percent were female; 13.3 percent were black (Table 3).
Approximately 13.4 percent reported requiring help with at least one basic activity of daily
living which included bathing, grooming, dressing, feeding, toileting, and transferring,
while 6.6 percent reported being dependent on others for assistance with all instrumental
activities, such as using the telephone, shopping, cooking, and housekeeping.
FREQUENCY OF SYNCOPAL EPISODES
During a mean follow-up time of 16 months (range, 1 to 21 months), 69 subjects
(6.3 percent of the cohort) reported at least one episode of a loss of consciousness (range
1-4) as illustrated in Table 1. The 1,103 subjects reported a total of 84 syncopal episodes
during the follow-up time for an incidence density of 38.1 syncopal episodes per 1000
person-years. Fifty-eight subjects (84 percent of those reporting syncopal episodes)
reported losing consciousness once; 8 (12 percent) reported losing consciousness twice;
and 3 (4 percent) reported losing consciousness at least three times (Table 2).
BIVARIATE ANALYSES OF CLINICAL RISK FACTORS FOR SYNCOPE
The baseline demographic, health, functional and psychological characteristics of
the subjects experiencing at least one syncopal episode during the follow-up period are
shown in Table 3 with the corresponding relative risks and 95 percent confidence intervals.
The numbers and percentages shown in Table 3 include the entire cohort and the outcome
group (syncope). Bivariate analysis revealed that gender, race, alcohol consumption,
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performance on tests of mini-mental status and depression, and postural blood pressure
changes did not distinguish those who experienced at least one episode of syncope from
those who did not experience syncope. In addition, no difference was observed between
the two groups when scores on an anxiety scale was studied.
While there was no statistically significant difference observed between the mean
age of those experiencing syncope and the cohort as a whole, an association was seen
when the variable age was converted from a continuous variable to a dichotomous variable.
Subjects in the cohort over the age of 78 years were observed to be at increased risk for
experiencing a syncopal episode.
The presence of more than one chronic condition (as defined in the Methods
section) was associated with an increased risk of syncope. Specifically, histories of
myocardial infarction, cerebrovascular accident, or diabetes were associated with an
increased risk. In addition, a history of syncope or hospitalization in the year prior to the
baseline interview as well as a subjective feeling by the subject about his or her own health
worsening in that year were also significantly associated with an increased risk for
syncope. Finally, a history of dizziness in the two months prior to enrollment into the
study as well as dizziness in certain situations
~ changing to the standing position from
sitting or lying, turning of the body, turning of the head
- all had significant relative risks
when comparing the group with syncope to the group not reporting syncope. Dizziness
after a meal was not associated with syncope in this study.
In bivariate analyses, the classes of medications associated with an increase risk of
syncope included cardiac glycosides, nitrates, loop diuretics, and insulins as shown in
Table 3. In addition, subjects taking more than three medications were at increased risk for
syncope. Thiazide diuretics
were associated with a decreased risk of syncope. Long acting
benzodiazepines, beta blockers, and angiotensin converting enzyme (ACE) inhibitors did
not appear to be significantly associated with syncope. Although short acting
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benzodiazepines, sulfonylureas, antipsychotics, and antidepressants had an increased
relative risk, the numbers of subjects reporting use of these medications was small or the
95% confidence interval included unity.
Functional data included both measures of physical performance and actual
activities as shown in Table 3. Poor performance on tests of physical ability such as the
Physical Activity Intensity Score and gait speed were associated with an increased risk of
syncope. Functional variables associated with an increased risk of syncope included
inability to leave the neighborhood in the two weeks prior to enrollment and inability to
leave the house five times or more each week. Although the inability to walk more than
one block per day was associated with an increased risk for syncope, the 95% confidence
interval included unity.
MULTIVARIATE ANALYSES OF CLINICAL RISK FACTORS FOR
SYNCOPE
The significant variables listed in Table 3 were considered for entry in the
multivariate analyses using the criteria described in the Methods section. The variables
originally considered for entry into the model included more than one chronic condition,
history ofmyocardial infarction, history of diabetes, history of stroke, history of syncope,
history of dizziness, a self-perception of worsening health in the past year, hospitalization
in the past year, a physical activity intensity score of <17.5, inability to leave the
neighborhood in the 2 weeks prior to the baseline interview, inability to leave the home
more than four times a week, slow gait speed, age > 78 years, poor score on the mini-
mental status exam, taking more than three medications, and use of the following
medications: calcium channel blockers, glycosides, nitrates, diuretics, and insulins.
Several variables related to dizziness were significantly associated with an increased risk of
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syncope. However, the variables were highly correlated with each other. Therefore,
dizziness with a change in position from sitting to standing was used in the model because
it had the greatest relative risk. The characteristic of more than one chronic condition was
highly correlated with the other risk factors including specific chronic conditions, recent
hospitalization, and self-perception of worsening health. Therefore, the specific conditions
(myocardial infarction, stroke, diabetes), and perception of health were not selected for the
model. Slow gait speed was selected from the variables containing functional information.
New variables grouping the medications by type (e.g. cardiac medications, vasodilators)
were created for use in the model.
Based on the preliminary steps described above, the candidate variables entered into
the logistic regression model included: having more than one chronic condition; the use of
loop diuretics; and the five variables listed in Table 4. Adjusted odds ratios were calculated
from the parameter estimates. The independent risk factors for syncope, shown in Table 4,
included a history of dizziness when rising from the sitting position, a history of syncope
in the past year, age over 78 years, a slow gait speed (< 0.539m/sec), and use of one or
more of the following medications: cardiac glycosides, nitrates, and calcium channel
blockers.
The effect of the number of independent clinical risk factors on the likelihood of a
syncopal episode was determined. As shown in Figure 1, the risk for syncope increased in
a direct relationship with the number of risk factors.
SITUATIONAL RISK FACTORS ASSOCIATED WITH SYNCOPE
Subjects recalled about 94 percent of the syncopal episodes for which data were
available. The remaining 6 percent either could not recall the event or were found by
someone. The situational data are presented in Table 5 and refer to information regarding
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the circumstances surrounding the syncopal episode such as temporal, host, and activating
factors. Situational data were not available for three syncopal episodes. The majority of
syncopal episodes occurred in the home (80.2 percent). Approximately 19.8 percent of the
syncopal episodes were preceded or accompanied by the subject having the sensation that
he or she was going to fall. Forty-three percent of all syncopal episodes for which data
were available were associated with a feeling of unusual fatigue, illness, or anxiety. None
of the subjects reported alcohol use prior to the episode. In addition, 32. 1 percent of
episodes were associated with a feeling of dizziness. Of the twenty-three subjects able to
characterize their dizziness, fifteen (57.7 percent) described it as "lightheadedness", four
(15.4 percent) noted "spinning", while the remaining four gave "other" descriptions (Table
5). About 28.3 percent of syncopal events occurred while the subject was transferring.
Approximately 74 percent of these transfers included getting up from a chair or bed.
Twenty-seven percent of the episodes were associated with the subject walking just prior to
experiencing syncope. The subject was unable to recall the situation preceding syncope in
8.6 percent of episodes. Standing, sitting, and bending accounted for 21, 11.1, and 3.7
percent of activities, respectively, associated with syncopal episodes. In addition, twenty-
three percent of syncopal episodes occurred either in the bathroom or when the patient was
getting up from bed to go to the bathroom.
MORBIDITY ASSOCIATED WITH SYNCOPAL EVENTS
Thirty-eight percent of the syncopal events were associated with no injury, as
reported by the members of the cohort (Table 6). The remaining sixty-two percent reported
some injury and were asked to characterize that injury during the follow-up interview.
Forty-four percent of events associated with injury were associated with some type of soft
tissue injury or bruise. The second most common reported injury was pain, which was
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associated with twenty-four percent of events. Eighteen percent of events were
accompanied by a laceration, while sixteen percent had an associated fracture. More than
one type of injury was reported for ten percent of syncopal events. Forty-three percent of
syncopal episodes (35/84) were associated with the subject reporting a visit to a hospital's
Emergency Department (Table 6).
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Table 1: Frequency of Syncope in a Community Cohort of Elderly
People
Number of Subjects % of Cohort (N=1,103)
Subjects Reporting:
A. Fall 452 41%
B. Syncope (LOC)* 69 6.3%
C. No syncope 1034 93.7%
* Self report of a fall as the result of loss of consciousness
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Table 2: Frequency of Syncopal Episodes
Number of Number of % of Those % of Cohort
Syncopal Subjects Reporting (N = 1,103)
Episodes Syncope (N=69)
1 58 84% 5.3%
2 8 12% 0.7%
>3 3 4% 0.3%
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Table 3: Baseline Characteristics of Elderly Subjects Reporting a
Syncopal Episode (Continued)









>3 medications 525 (47.6) 41 1.6 1.0-2.6
ACE Inhibitors 84 (7.6) 5 0.9 0.4-2.3
Calcium Channel 174 (15.8) 15 1.5 0.8-2.6
Blockers
Beta-blockers 192(17.4) 7 0.5 0.2-1.2
Glycosides 150 (13.6) 15 1.8 1.0-3.0
Nitrates 127 (11.5) 16 2.3 1.4-3.9
Use of any glycosides, 335 (30.4) 33 2.1 1.3-3.3
nitrates or calcium
channel blockers
Thiazide Diuretics 261 (23.7) 7 0.4 0.2-0.8
Loop Diuretics 154 (14.0) 16 1.9 1.9-3.2
Insulins 44 (4.0) 7 2.7 1.3-5.6
Sulfonylureas 83 (7.5) 6 1.2 0.5-2.6
Antidepressants 31 (2.8) 4 2.1 0.8-5.5
Antipsychotics 19 (1.7) 4 3.5 1.4-8.6
Short acting 50 (4.5) 5 1.6 0.7-3.9
Benzodiazepines
Long acting 50 (4.5) 2 0.6 0.2-2.5
Benzodiazepines
Alcohol consumption 83 (19.4) 8 0.6 0.2-1.7
>3 times/week
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Table 3: Baseline Characteristics of Elderly Subjects Reporting a
Syncopal Episode (Continued)









Did not leave 94 (8.9) 11 2.1 1.1-3.8
neighborhood in
past 2 weeks
Leaves house < 5 168 (15.3) 17 1.8 1.1-3.0
times/week
Physical activity 360 (33.1) 31 1.7 1.0-2.6
intensity score <
17.5
Slow gait speed 526 (49.3) 44 1.9 1.2-3.1




Mini Mental Status 452 (44.8) 31 1.4 0.8-2.3
Exam Score < 26








♦Denominator varied due to missing data
fRR denotes relative risk, and CI denotes confidence interval
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Table 4: Clinical Risk Factors Independently Associated with Syncope












History of syncope in past
year
2.4




Slow gait speed 1.5
Age > 78 years 1.5
*No syncope was reference group
tOdds ratio and 95% confidence intervals adjusted for other factors in the model
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Table 5: Frequencies of Situational Factors Associated with Syncope
Situational Factor Frequency by Event Frequency by Subject
(N) (N)
N = 81 N = 67
Location/Time
At home 80.2% (65) 85.1% (57)
In bathroom/going to 23.2% (19) 28.4% (19)
bathroom
No recollection/found by 6.1% (5) 7.5% (5)
someone
Activity Factors
Transferring 28.4% (23) 32.8% (22)
Getting up from 74% (17)¥ 77% (17)¥
chair/bed
Walking 27.2% (22) 26.9% (18)
Standing 21% (17) 22.4% (15)
Sitting 11.1% (9) 13.4% (9)
Bending 3.7% (3) 4.5% (3)
No recollection 8.6% (7) 10.4% (7)
Host Factors
Felt as if going to fall 19.8% (16) 20.9% (14)
More tired than usual 16.0% (13) 17.9% (12)
Felt ill 12.3% (10) 14.9% (10)
Felt anxious 14.8% (12) 17.9% (12)
Felt dizzy 32.1% (26) 38.8% (26)
A) Lightheadedness 57.7% (15)§ 57.7% (15)§
B) Spinning 15.4% (4)§ 15.4% (4)§
C) Other 15.4% (4)§ 15.4% (4)§
D) Did not know 11.5% (3)§ 11.5% (3) §
Alcohol use 0% (0) 0% (0)
Sleep medication use 8.6% (7) 9.0% (6)
¥ Frequency by those transferring; N=23
§ Frequency by those reporting dizziness; N=26
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Table 6: Sequelae Associated with Syncopal Episodes as Reported by
Subjects or Proxies
Situational Factor Frequency by Event Frequency by Subject
(N) N = 81 (N) N = 67
Unable to get up without 54.3% (44) 50.7% (34)
help
Reported ER visit 43.2% (35) 49.3% (33)
Reported some type of 61.7% (50) 62.7% (42)
injury
Death at time of episode 2.5% (2) 4.4% (2)
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Table 7: Injuries Associated with Syncopal Episodes as Reported by
Subjects or Proxies
Injury Frequency by Event
(N) N=81
Frequency of Event by
those with Injury
N=50
Soft tissue/ bruise 27.2% (22) 44% (22)
Pain 14.8% (12) 24% (12)
Laceration 11.1% (9) 18% (9)
Fracture 9.9% (8) 16% (8)
Other 3.7% (3) 6% (3)
>1 type of injury 6.2% (5) 10% (5)
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Adapted from Tinetti et al.85
¥ The risk factors included history of dizziness when rising from sitting position, history
of syncope in past year, use of any glycosides, nitrates, or calcium channel
blockers, slow gait speed, and age >78 years. There is a significant trend in the




In this prospective study of persons 72 years of age and older living in the
community, approximately 6 percent of subjects reported a syncopal episode in the follow-
up period. This is less than the incidence of 7 percent reported in a study of
institutionalized elderly persons; however, there are no prior prospective studies looking
specifically at the incidence of syncope in community-dwelling elderly persons with which
to compare this result,
i A lower rate would be expected in community-dwelling persons
given their usually better health status when compared to institutionalized persons. Sixteen
percent of those reporting syncope reported more than one episode, suggesting that a
history of a syncopal episode leads to an increased risk for a subsequent episode. This idea
was supported by both the bivariate and multivariate analyses which revealed that those
subjects with a history of syncope in the past year were approximately three times as likely
to experience a syncopal episode as those with no history of syncope within the year prior
to enrollment in the study. The recurrent nature of syncopal episodes suggests that patients
can be stratified based on history of syncope into different levels of risk for another
syncopal episode.
A definite increase in risk was realized when age was examined as a dichotomous
variable. There was a slightly increased risk for syncope among those over 78 years of
age. Although determining the etiology of each syncopal episode was not within the scope
of this study, one can speculate given the current information available on syncope in the
elderly population that non-specific age-related alterations in cerebral blood flow and
autoregulation may have contributed to at least some of the syncopal episodes.
8 Therefore,
as age increases, these factors may be increasing their contribution toward causing a
syncopal episode. It is difficult, however, to estimate what contribution age alone makes to
increasing risk for syncope given its direct relationship with other factors also contributing
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to syncope such as number of chronic conditions. Multivariate analyses suggest that age is
indeed an independent risk factor; however, further study is necessary to determine which
factors associated with increased age predispose to experiencing syncopal episodes.
The presence of chronic illnesses is not unusual in the elderly population, to The
subjects reporting syncope in this study were likely to have more than one chronic
condition present at the time of the baseline interview. Although data were only available
for a few of the chronic illnesses typically afflicting the elderly population, an increased
risk for syncope was identified for those in the cohort who reported a history ofmyocardial
infarction, stroke, and diabetes. The number of subjects reporting Parkinson's disease was
too low to identify any relationship with syncope. The presence ofmore than one chronic
condition was highly correlated with many of the other risk factors found to be associated
with syncope. This is not surprising given that the presence of a chronic illness often
precedes the development of some of the other risk factors for syncope. This suggests that
the presence of specific chronic conditions not only predisposes elderly persons to syncope
but can also serve as a non-specific marker for the presence of other factors that increase
the risk for syncope. For example, it is expected that patients with multiple chronic
conditions will need to take more medications than those without any chronic disease.
These medications can often affect such physiological processes such as volume regulation
and maintenance of a metabolic equilibrium
-
processes shown to be important in the
etiology of syncope. In addition, usual doses may cause higher blood and tissue levels in
elderly persons because of changes in rates of drug-metabolism and clearance.5
Furthermore, these processes may already be altered in elderly persons as a consequence of
increasing age.
The use of nitrates appeared to increase the risk for syncope the greatest, probably
as a result of these drugs' ability to cause a precipitous drop in blood pressure. Loop
diuretics were also found to increase the risk for syncope; however, thiazide diuretics
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appeared to have a protective effect. This study also supports the findings of another study
which showed the use of insulins to increase the risk for syncope.67 In that study, Lipsitz
showed that insulin therapy increased the risk of syncope in institutionalized elderly
persons by 29%. The use of insulins in our study was associated with a relative risk of 2.7
(1.3-5.6, 95% confidence interval), a risk not observed with the use of other glucose
lowering medications, suggesting this increased risk is independent of the presence of
diabetes mellitus or, more likely, is representative of a greater severity of disease or
hypoglycemia. An increased risk for syncope was not observed with the use of beta
blockers - a finding also observed in institutionalized elderly persons.67 Although an
increased risk was observed with the use of antipsychotics and antidepressants, no
increased risk was observed with these psychotherapeutic agents in a previous study of
institutionalized persons.67 Therefore, further studies with larger numbers of subjects
using these medications may be necessary.
Dizziness is a common symptom associated with syncopal episodes. A history of
dizziness in the two month period prior to enrollment in this study was relatively common
(29 percent of the cohort). Strong associations were also observed for each
of the
subgroups of dizziness: history of dizziness when rising from lying position,
when turning
the body, and when turning the head; however, an increased risk
was not observed when
dizziness was reported following a meal. Although the specific etiologies for each of the
syncopal episodes in this study were not determined, these
data suggest important roles for
postural hypotension and carotid sinus hypersensitivity
in the development of syncope in
community-dwelling elderly persons.
In this study, several methods of assessing functional status were used including
independence in performing basic activities of daily living and instrumental activities of
daily living, scores on a physical activity intensity test, ability to leave the household,
41
ability to leave the neighborhood, and timed function tests. The results suggest that elderly
persons living in the community with some degree of functional impairment are at greater
risk for syncope than those without impairment. This is supported by another study which
found functional impairment to be an independent correlate of syncope in institutionalized
elderly persons. 67 The type of disability appears to be important in determining risk. One
explanation of this finding is that functional status is also an indicator of overall health.
Syncope may be a manifestation of deteriorating health. The perception of worsening
health was also shown to be associated with an increased risk for syncope, suggesting that
the patient may in fact be able to reliably identify themselves as potential members of a risk
group.
A linear relationship was observed between the likelihood of a syncopal episode
and the number of independent clinical risk factors present. Subjects were stratified into
three different risk groups for syncope based on the number of risk factors present (Figure
1). Subjects at "low" risk had less than two of the risk factors identified through the
logistic regression. A group at "medium" risk for syncope had two risk factors present,
while the "high" risk group was identified by the presence of three or more of the risk
factors. This increasing risk for syncope with increasing number of chronic risk factors
suggests that the predisposition for loss of consciousness may result from the cumulative
effect ofmultiple impairments.
An important aspect of this study was the ability to learn about situational factors
present at the time of the syncopal episode. This is important since many of the syncopal
episodes which were described would not have been brought to medical attention as over
one half of subjects with syncope did not seek medical care. The finding that many
subjects were transferring at the time of the syncopal episode, specifically getting up from a
chair or bed or getting up at night to go to the bathroom, suggests that postural
hypotension is an important cause of syncope. It is interesting then that the presence of
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orthostatic hypotension at the time of the baseline interview was not associated with an
increased risk for syncope. This suggests that hypotension itselfmay not be the sole cause
of syncope
~ that a combination of several risk factors must be present to effect a syncopal
episode. Alternatively, hypotension at one point in time does not predict postural
hypotension at the time of the syncopal event. A large number of subjects reporting
syncope described either going to the bathroom or being in the bathroom at the time of the
episode. Although micturition syncope and defecation syncope have been described, the
reported incidences of these situational syncopes are probably not large enough to explain
one-fourth of all syncopal episodes.40-41 Many other factors must be considered. For
example, a chronic condition, such as benign prostatic hypertrophy, or an acute illness,
such as a urinary tract infection, may have led to an increase in urinary frequency, thereby
increasing the number of times a person got up in a night and, as a result, was at risk for a
syncopal episode due to postural hypotension. Many subjects reported an unusual feeling
of fatigue, anxiety, and/or illness at the time of the syncopal episode suggesting that a
combination of acute situations and clinical risk factors may be important in the occurrence
of syncope.
Falls are quite common in elderly persons, occurring in 30% of community
dwellers over age 65 and in 40% over the age of 80.83,84 in one report, syncope was the
concurrent diagnosis associated with 16% of fall injuries.65 However, there have not been
any studies to date looking at injuries due to syncope.
19 Thirty-eight percent of the
syncopal episodes in this study were not associated with any injury. It is this population of
people that likely would not have otherwise reported their syncopal episodes, and therefore
have been missed in prior studies of syncope in the elderly population. Since the resultant
injury in a syncopal episode is usually a direct result of the loss of postural tone associated
with loss of consciousness, the rates of injury lend themselves to comparison with rates of
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injury as a consequence of falls. Sixteen percent of syncopal episodes were associated
with some type of fracture. This is much higher than the approximately 5% fracture rate
associated with falls which has been previously reported.66.85-86 This supports the
findings of one study which showed that the risk for major injury increases in falls
associated with a loss of consciousness when compared to nonsyncopal falls.66 This may
be a result of impaired protective responses.
This study has many strengths which differentiate it from other studies on syncope
in elderly persons. First, it is a prospective study on a population which has not been
previously studied for the purpose of determining risk factors for syncope. This is
important because since the cohort is a representative sample of the community-dwelling
elderly population, the results of this study are more likely to be generalizable to all elderly
people living in the community. In addition, since only 43% of subjects reporting a
syncopal episode reported seeking medical care, previous studies done on syncope in the
elderly population that looked at the subgroup seeking care are limited. This study,
therefore, is able to give a more complete picture of syncope in elderly persons living in the
community. Since the persons in this group are generally healthier than institutionalized
persons, they may benefit most from public health and preventive medicine measures
targeted at those at risk for syncopal episodes, thereby potentially reducing the risk for the
associated morbidity and mortality. The design of the study was notable in that the fall
calendar allowed for low rates of loss to follow-up when determining the occurrence of
syncopal episodes without excessively contacting members of the cohort. Another
strength of this study was that the design allowed for the investigation ofmultiple potential
risk factors.
One weakness of this study was that the power to detect significance may have been
limited for some factors. Larger numbers were attainable by extending the time of follow-
up; however, the follow-up period for this study was limited at two years. The main
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reason for this decision was that it was felt that the baseline characteristics of participants
may have changed significantly after two years, thereby decreasing the validity of the
findings. In addition, although risk factors for syncope were identified, since the study
was not designed to determine causes of syncope, it was not possible to quantify how
much of each syncopal episode was attributable to the risk factors present Nevertheless,
this study does suggest areas for which further exploration may be necessary.
The results presented in this study have many important implications. The
identification ofmultiple, and often disparate, risk factors lends support to the multifactorial
model for syncope. This suggests that perhaps syncope is actually a geriatric syndrome in
which elderly persons are predisposed to a loss of consciousness because of the cumulative
effect ofmultiple chronic conditions. These chronic conditions result in greater frailty in
the later years of life, and syncope may be an indicator of this more compromised state.
Syncope is then precipitated in this group at risk by acute processes which decrease
cerebral blood flow below the level necessary to maintain consciousness. The nature of the
acute event depends on the number of clinical risk factors present
- the greater the number
of clinical factors present, the lesser the severity of insult necessary to precipitate syncope.
The concept of syncope as a geriatric syndrome differs greatly from the current
concept of syncope as an event due to some cardiac or neurological event. This current
notion of syncope leads to the present approach of directing medical efforts toward finding
a cardiac dysrhythmia or underlying neurological insult to explain the syncopal episode.
These efforts may be more fruitful in younger patients where many clinical risk factors for
syncope are absent; however, in elderly persons, these costly interventions may be
inappropriate. The modification of existing clinical risk factors and the identification of the
particular precipitants to avoid may be more successful and economical approaches to
reducing the recurrent risk for syncope in elderly persons.
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A multidimensional intervention strategy to achieving risk reduction is required.
Identification of risk factors in geriatric patients is at the foundation of this strategy. Given
the risk factors mentioned in this study, a thorough medical history with specific questions
directed at uncovering the occurrence of unreported syncopal episode is an excellent way
with which to begin the stratification of elderly patients into different risk groups for
syncope. This will enable directing the most concerted efforts toward those patients who
may most benefit. In addition, close monitoring of medications and combinations of
medications is very important in reducing the contribution toward syncope from iatrogenic
interventions.
Another important implication of this study concerns the morbidity associated with
syncope. Although data was not available as to the cause of syncope in this study, the
morbidity observed was likely due to the resultant injury from the loss of postural tone
rather than the underlying diseases. Therefore, the implications of this study go beyond the
realm of just preventive medicine practices to include medical cost controlling measures as
suggested earlier. Although data concerning the cost of injury due to syncope is not
available, the lifetime cost for injuries from falls for persons over 65 is three times that of
children.8? Therefore, if it is possible to prevent a few syncopal episodes in the elderly
population, millions of dollars may be saved in addition to preserving functional
independence.87 Furthermore, the advantages of retaining thousands of people as active,
confident, and contributingmembers of the community are priceless.
The results of this study support the hypothesis that the greater the number of
clinical risk factors present, the greater the risk for syncope. Further studies investigating
the number and severity of acute factors present at the time of the syncopal episodes may
define specific mechanisms leading to syncope. As a result, these acute factors may then
be anticipated thus possibly avoiding the syncopal episode. In addition, studies directed at
uncovering the most economical yet informative diagnostic studies and medical
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interventions for syncope may lead to the development of focused and cost-effective
protocols for the management of syncope in elderly persons.
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